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PROBLEM TO BE SOLVED: To provide an oiHn-water type emulsified food extremely diminished in 
cholesterol content despite containing much yolk, excellent in emulsion stability and having both flavor and 
body (palatability) peculiar to yolk, and to provide a method for producing the food. 
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(54) [Title of the Invention] OIL-IN-WATER EMULSION FOOD 



PRODUCT THAT CONTAIN EGG YOLK AND ARE LOW CHOLESTEROL, AND 
PROCESS FOR PRODUCING THE SAME 



5 (57) [Summary] 

[Problem] To provide an oil -in- water emulsion food product and 
a process for producing such food products. The oil -in- water 
emulsion food product of the present invention is rich in egg 
yolk, yet has its cholesterol content significantly reduced. 
10 The product is highly stable and retains characteristic flavor 
and taste of egg yolk. 

[Solving Means] An egg yolk solution is treated with an enzyme 
to convert phospholipids to lysophospholipids . Using 
supercritical carbon dioxide, cholesterol is removed from the 



1 



egg yolk solution to a cholesterol content of 0.1% or more. 
The resulting processed dry egg yolk is added to the total 
ingredients in an amount of 0.7% or more. This gives an oil- 
in-water emulsion food product with 2.8% or more egg yolk as 
5 measured by the amount of raw egg yolk, 7 x 10" 4 % or more egg 
yolk cholesterol and 6 x 10~ 3 % or less total cholesterol. 



2 



[Claims] 

[Claim 1] An oil -in- water emulsion food product comprising 
2.8% or more egg yolk as measured by the amount of raw egg 
yolk, wherein the egg yolk cholesterol content is 7 x 10" 4 % or 
more and the total cholesterol content is 6 x 10" 3 % or less. 

[Claim 2] The oil-in-water emulsion food product according to 
claim 1, wherein the egg yolk content is 4.8% or more as 
measured by the amount of raw egg yolk. 

[Claim 3] The oil-in-water emulsion food product according to 
claim 1 or 2, wherein the egg yolk is enzymatically treated 
and decholesterolized. 

[Claim 4] The oil-in-water emulsion food product according to 
any of claim 1 to 3 , wherein the egg yolk is enzymatically 
treated so that 10% or more of egg yolk phospholipids are 
converted to lysophospholipids . 

[Claim 5] The oil-in-water emulsion food product according to 
any of claim 1 to 4 , further containing a plant sterol. 
[Claim 6] A process for producing an oil-in-water emulsion 
food product, comprising: 

enzymatically treating an egg yolk solution to convert 
phospholipids to lysophospholipids ; 

decholesterolizing the egg yolk so that 0.1% or more 
cholesterol remains, thereby making a processed dried egg 
yolk; and 

adding 0.7% or more of the processed dried egg yolk to 



the total ingredients to make the desired product. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to oil- 
5 in-water emulsion food products, such as mayonnaises, tartar 
sauces and dressings, that contain egg yolk and are still low 
cholesterol . 

[0002] 

[Prior Art] Despite the recent trend toward low cholesterol 
10 diets, mayonnaises, tartar sauces, dressings and other oil- in- 
water emulsion food products inevitably contain certain 
amounts of cholesterol since egg yolk, the essential 
ingredient, contains approximately 1.2% cholesterol. Vegetable 
oils used in these products also contain some cholesterol. 
15 Although low-cholesterol, egg yolk- free mayonnaise- like food 
products have previously been proposed (Japanese Patent 
Application Laid-Open No. Hei 7-39341) , these products require 
an emulsifier, starch and other additives to compensate for 
the superb emulsifying effect of egg yolk. These mayonnaise- 
2 0 like products also lack favorable flavor and taste of egg yolk 
and are not satisfying. 

[0003] The present applicant has previously proposed oil-in- 
water emulsion food products that use as much egg yolk as 
conventional mayonnaises and yet have their cholesterol 
25 contents reduced. For example, a process for producing oil -in- 



water emulsion food products described in Japanese Patent 
Application Laid-Open No. Hei 8-23918 makes use of egg yolk 
stripped of cholesterol. This process involves mixing egg yolk 
with an edible oil, separating/removing the edible oil to 
5 remove as much as 4 0 to 90% of cholesterol to make low 

cholesterol egg yolk. An oil -in- water emulsion food product is 
then prepared that contains 5 to 25% of the low cholesterol 
egg yolk. The final product of the oil-in-water emulsion food 
product still contains at least 6 x 10" 3 % residual cholesterol, 

10 however. Another example of oil-in-water emulsion food 

products proposed by the present applicant is the technique 
described in Japanese Patent Application Laid-Open No. Hei 11- 
13720 9. In this technique, low cholesterol egg yolk that has 
its cholesterol content cut by 6 0 to 95% through treatment 

15 with super critical carbon dioxide is used with enzyme- treated 
egg yolk to produce an oil-in-water emulsion food product. 
However, the enzyme- treated egg yolk, which is used in an 
amount of 0.5% or more, contains normal amount of cholesterol, 
so that the final product of the oil-in-water emulsion food 

2 0 product obtained by this technique still contains at least 6 x 
10" 3 % residual cholesterol. Thus, no oil-in-water emulsion 
food products have ever been developed that have the 
cholesterol content reduced to below 6 x 10" 3 % without 
decreasing the egg yolk content. 

25 [0004] 



[Problems to be Solved by the Invention] The present applicant 
holds a patent (Japanese Patent No. 3081038) for low 
cholesterol dried egg yolk that is obtained by treating egg 
yolk with an enzyme and then with super critical carbon 
5 dioxide. Thus, it occurred to the present inventors to make 
use of the low cholesterol dried egg yolk as the ingredient 
for the oil-in-water emulsion food products. Although treating 
egg yolk with super critical carbon dioxide can eliminate most 
of cholesterol present in the egg yolk, the treatment can 

10 damage and denature egg yolk protein, resulting in a 

significant decrease in the emulsifying effect of the egg yolk. 
By treating egg yolk with an enzyme prior to the treatment 
with super critical carbon dioxide in order to increase the 
emulsifying effect by egg yolk, however, the decrease in the 

15 emulsifying effect can be prevented to some extent and the 
resulting egg yolk is expected to be substantially 
cholesterol -free while remaining a potent emulsifier. The 
present inventors have thus assumed that such egg yolk can be 
used to make oil-in-water emulsion food products that contain 

2 0 as much egg yolk as conventional mayonnaises, and yet are 
substantially cholesterol - free , and conducted research. 
[0005] Contrary to such assumption, it has turned out that the 
oil-in-water food products made by using the cholesterol - 
depleted egg yolk obtained by enzymatic treatment followed by 

25 treatment with super critical carbon dioxide lack stability 



and will readily separate into an aqueous phase and an oil 
phase during storage. A similar technology is described in 
Japanese Patent Application Laid-Open No. Hei 1-199559: A low- 
cholesterol dressing made by using cholesterol-depleted, 
5 phospholipase- treated egg yolk and gelatinized starch. 

[0006] Although Japanese Patent Application Laid-Open No. Hei 
1-199559 mentions the use of "substantially cholesterol-free 
modified egg yolk, 11 it says nothing about the problem of the 
decrease in the emulsion stability caused by treating egg yolk 

10 to decrease its cholesterol content, nor does it present any 
solutions to the problem. The dressing described in this 
publication thus contains significantly less egg yolk than 
conventional mayonnaises and contains gelatinized starch, an 
ingredient that is used to increase emulsion stability. This 

15 implies that the inventor of the dressing did not recognize 

the problem that treating egg yolk to decrease its cholesterol 
content would decrease the emulsifying effect of egg yolk. 
Accordingly, it is an objective of the present invention to 
provide an oil -in- water emulsion food product that is rich in 

20 egg yolk, yet has its cholesterol content significantly 

reduced, and that is highly stable during storage and hardly 
separates into aqueous phase and oil phase, and retains 
characteristic flavor and taste of egg yolk. 
[0007] 

2 5 [Means for Solving the Problems] Over the course of extensive 



studies, the present inventors have found that upon treatment 
with super critical carbon dioxide of enzyme -treated egg yolk, 
the degree of the treatment with super critical carbon dioxide 
can be controlled to keep the cholesterol content of egg yolk 
5 above a predetermined level and the egg yolk obtained in this 
manner can be used to make oil-in-water emulsion food products 
that are stable and do not separate during storage . The 
discovery ultimately led to the present invention. Accordingly, 
the present invention provides the following: (1) an oil-in- 

10 water emulsion food product comprising 2.8% or more egg yolk 
as measured by the amount of raw egg yolk, wherein the egg 
yolk cholesterol content is 7 x 10" 4 % or more and the total 
cholesterol content is 6 x 10" 3 % or less; (2) the oil-in-water 
emulsion food product according to claim 1, wherein the egg 

15 yolk content is 4.8% or more as measured by the amount of raw 
egg yolk; (3) the oil-in-water emulsion food product according 
to (1) or (2) above, wherein the egg yolk is enzymatically 
treated and decholesterolized; (4) the oil-in-water emulsion 
food product according to any of (1) to (3) above, wherein the 

20 egg yolk is enzymatically treated so that 10% or more of egg 

yolk phospholipids are converted to lysophospholipids ; (5) the 
oil-in-water emulsion food product according to any of (1) to 
(4) above, further containing a plant sterol; and (6) a 
process for producing an oil-in-water emulsion food product, 

2 5 comprising enzymatically treating an egg yolk solution to 



convert phospholipids to lysophospholipids ; decholesterolizing 
the egg yolk so that 0.1% or more cholesterol remains, thereby 
making a processed dried egg yolk; and adding 0.7% or more of 
the processed dried egg yolk to the total ingredients to make 
5 the desired product. 
[0008] 

[Embodiments of the Invention] The present invention will now 
be described in detail. Throughout the description, the 
indication "%'■ refers to "% by mass." The oil-in-water 

10 emulsion food product of the present invention is an oil-in- 
water emulsion comprising an oil phase ingredient emulsified 
in an aqueous phase ingredient. Specifically, the oil-in-water 
emulsion food product comprises oil droplets dispersed in the 
aqueous phase. Examples of the food product include 

15 mayonnaises, tartar sauces, and emulsion- type dressings. The 
proportions of the aqueous phase ingredient and the oil phase 
ingredient are generally from about 10 to about 90% and from 
about 90 to about 10%, respectively. Typical proportions of 
the aqueous phase ingredient and the oil phase ingredient are 

20 from 20% to 70% and from 80% to 30%, respectively. 

[0009] The oil-in-water emulsion food product of the present 
invention contains 2.8% or more egg yolk as measured by the 
amount of raw egg yolk. The egg yolk for use in the present 
invention may be raw egg yolk, dried egg yolk, or processed 

25 liquid or dried egg yolk obtained through enzymatic treatment 



or decholesterolization of raw or dried egg yolk. The amount 
of egg yolk must be 2.8% or more as measured by the amount of 
raw egg yolk since the oil -in- water emulsion food products 
with less than 2.8% egg yolk content tend to become unstable 
and separate during storage. Such products also lack favorable 
flavor and taste of egg yolk. The amount of egg yolk is 
preferably 4.8% or more since the emulsion food products with 
more than 4.8% egg yolk content achieve favorable flavor and 
taste comparable to conventional mayonnaises. The amount of 
e 9"9" yolk is preferably 3 0% or less since too much egg yolk 
makes the flavor of the emulsion food products significantly 
different from conventional mayonnaises. 

[0010] The oil-in-water emulsion food product of the present 
invention contains 7 x 10" 4 % or more of egg yolk cholesterol 
and less than 6 x 10" 3 % cholesterol resulting from all of the 
ingredients used, including egg yolk (referred to as "total 
cholesterol," hereinafter). The oil-in-water emulsion food 
products with less than 7 x 10" 4 % egg yolk cholesterol content 
tend to become unstable and separate during storage, whereas 
the emulsion food products with 6 x 10" 3 % or more total 
cholesterol content have already been made possible by the 
conventional technology of the foregoing Japanese Patent 
Application Laid-Open No. Hei 8-23918. In the present 
invention, the cholesterol content is measured according to 
"cholesterol quantification technique A" described in "the 



manual for the analysis of standard food ingredients in Japan" 
(Published January, 1997. Department of Resource Investigation, 
Food Ingredients Division, Ministry of Science and Technology) . 
[0011] The oil-in-water emulsion food product of the present 
5 invention may contain plant sterols that can reduce blood 

cholesterol levels. Examples of such plant sterols include a- 
sitosterol, P-sitosterol , stigmasterol , ergosterol, and 
campesterol . Derivatives of these sterols such as fatty acid 
esters, ferulic acid esters, and glycosides may also be used. 

10 The amount of plant sterols that we need to consume to reduce 
the blood cholesterol levels is said to be 0 . 4 g or more. 
Since an average Japanese consumes about 15 g of mayonnaise in 
one meal, the amount of plant sterols used in the oil-in-water 
emulsion food product of the present invention can be adjusted 

15 so that 0.4 g or more plant sterols are present in every 15 g 
of the food product, which is equivalent to 2.7% or more plant 
sterols. In this manner, one can reduce the blood cholesterol 
level by a single use of the food product. However, the plant 
sterol content is preferably kept less than 10% or below since 

20 too much plant sterols make the texture of the oil-in-water 
emulsion food product somewhat dry and tasteless. 
[0012] A process for producing the oil-in-water emulsion food 
product of the present invention is now described. First, raw 
e 59" yolk or an egg yolk solution obtained by dissolving dried 

2 5 egg yolk powder in water is treated with an enzyme to convert 



phospholipids in the egg yolk to lysophospholipids . The enzyme 
used for this purpose is generally a phospholipase A. When egg 
yolk is treated with phospholipase A, constituent 
phospholipids of egg yolk lipoproteins (i.e., complexes formed 
5 between egg yolk lipids, such as egg yolk phospholipids, and 
egg yolk proteins; the primary component of egg yolk) are 
hydrolyzed at carbon- 1 or carbon- 2 to produce a fatty acid and 
a lysophospholipid. The enzyme is used at a concentration of 
about 1 x 10" 4 to 2 x 10" 2 % at a temperature of 45 to 55°C, pH 6 

10 to 8, and the reaction is carried out for 2 to 12 hours. 

[0013] According to the present invention, the proportion of 
the mass of lysophosphatidyl choline relative to the total 
mass of lysophosphatidyl choline and phosphatidyl choline 
after enzymatic treatment (referred to as " lyso-form 

15 proportion, " hereinafter) is preferably 10% or more, and more 
preferably 3 0% or more, as determined by IATROSCAN (TLC-FID) . 
If the lyso-form proportion is less than 10%, then the 
resulting oil-in-water emulsion food products become 
susceptible to cracking or separation during long term storage 

20 or the products may generate characteristic sweaty smell. If 
the lyso-form proportion exceeds 90%, then the food products 
tend to have undesirable bitter taste. 

[0014] Next, the resulting enzyme- treated egg yolk solution is 
decholesterolized using super critical carbon dioxide. The 
25 enzyme-treated egg yolk solution is preferably dried prior to 



decholesterolization by super critical carbon dioxide to 
facilitate the decholesterolization process. The drying 
process may be carried out by any suitable technique. For 
example, a spray-drying or f reeze-drying technique is used to 
5 decrease the moisture content of the enzyme- treated egg yolk 
down to about 1 to 6%. The drying process also concentrates 
the egg yolk cholesterol to a moisture content of about 2 to 
3%. 

[0015] The dried enzyme- treated egg yolk is then 

10 decholesterolized with super critical carbon dioxide. The 

super critical carbon dioxide used for this purpose is carbon 
dioxide maintained at 31.0°C (critical temperature) or higher 
temperature and under 7.14 MPa (critical pressure) or higher 
pressure. Super critical carbon dioxide maintained at 35 to 

15 45 °C under 13 to 35 MPa is particularly preferred. While the 
decholesterolization process using super critical carbon 
dioxide may be performed by any known technique, it is 
essential that the process be controlled so that the 
cholesterol content in the dried egg yolk is 0.1% or more, and 

20 more preferably 0.15% or more after the process. This is 
because the oil -in- water emulsion food products become 
unstable and are likely to separate during storage if the 
cholesterol content is reduced to less than 0.1%, though the 
reason still remains unclear. 

25 [0016] The decholesterolized dried egg yolk so obtained can be 



used to produce oil -in- water emulsion food products in exactly 
the same manner as the production of common mayonnaise. 
Specifically, the processed dried egg yolk, water, vinegar and 
other seasonings are thoroughly mixed. Edible oil is then 
added and is emulsified to make the desired product. The 
amount of the processed dried egg yolk must be 0.7% or more 
relative to the total ingredients. When used in amounts less 
than 0.7wt%, the egg yolk cannot provide the oil-in-water 
emulsion food product with the desired egg yolk flavor and 
taste. 0.7% or more of the processed dried egg yolk is 
equivalent to approximately 2.8% or more of raw egg yolk. 
[0017] Aside from the above -described ingredients, a variety 
of other ingredients may be used in the oil-in-water emulsion 
food product of the present invention depending on the type of 
the food product. For example, seasonings such as salt and 
sugar, flavors such as sodium glutamate, and spices such as 
powdered mustard and oil mustard may be used for mayonnaises, 
and chopped pickles and onion for tartar sauces. For low- 
calorie mayonnaise- like food products, egg white, soybean 
protein, starch, dextrin, cellulose and other thickening 
polysaccharides may be added. 
[0018] 
[Examples] 
Example 1 

Aqueous phase ingredients and an oil phase ingredient 

14 



shown below were first prepared. To the thoroughly mixed 
aqueous phase ingredients, the oil phase ingredient was added 
while the aqueous phase ingredients were being stirred. The 
mixture was emulsified according to the standard technique to 
make a mayonnaise -like oil -in- water emulsion food product. The 
processed dried egg yolk shown below was prepared by treating 
an egg yolk solution with a phospholipase A 2 to make a lyso- 
form, which was then dried and decholesterolized with super 
critical carbon dioxide. The lyso-form proportion of the egg 
yolk was 60% and the cholesterol content was 0.2%. 



Ingredients proportions (%) 



Oil phase ingredient: 




Vegetable oil 


77.5 


Aqueous phase ingredient : 




water 


9 . 0 


vinegar 


5.0 


raw egg white 


4 . 0 


processed dried egg yolk 


1 . 8 




(approx. 7.2% as 




measured in raw 




egg yolk) 


salt 


1.7 


sodium glutamate 


0.4 


sugar 


0 . 4 


powdered mustard 


0.2 


Total = 


100 . 0 



The total cholesterol content of the resulting oil-in- 
water emulsion food product was determined to be 4 . 3 x 10" 3 %. 
15 Of the total cholesterol content, a portion equivalent to 

approx. 3.6 x 10" 3 % was originating from the processed dried 
e 9<? yolk and the remainder equivalent to approx. 0.7 x 10" 3 % 

15 



was originating from the vegetable oil. The oil-in-water 
emulsion food product was tasted and turned out to be tasty 
with strong flavor and taste of egg yolk. This oil-in-water 
emulsion food product was stuffed in a sealed bottle-shaped 
flexible polyethylene tube and was stored at room temperature 

(about 2 0°C) for three months. The product did not separate 
into the aqueous phase and the oil phase after the storage 
period. 

[0019] 
Example 2 

Using aqueous phase ingredients and an oil phase 
ingredient shown below, a mayonnaise -like oil-in-water 
emulsion food product was prepared as in Example 1. This 
example differs from Example 1 in that dextrin was added and 
the amounts of processed dried egg yolk powder and vegetable 
oil were decreased. The processed dried egg yolk shown below 
was prepared by treating an egg yolk solution with a 
phospholipase A 2 to make a lyso-form, which was then dried and 
decholesterolized with super critical carbon dioxide. The 
lyso-form proportion of the egg yolk was 40% and the 
cholesterol content was 0.4%. 

Ingredients 

Oil phase ingredient: 

Vegetable oil 
Aqueous phase ingredient : 

water 

vinegar 



proportions (%) 

77 . 1 

9 . 0 
5.0 
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raw egg white 4 . 0 

processed dried egg yolk 1.2 

(approx. 4.8% as 
measured in raw 
egg yolk) 

salt 1-7 
dextrin 1 ■ 0 
sodium glutamate 0 . 4 
sugar 0 - 4 

powdered mustard 0 • 2 



Total = 100.0 

The total cholesterol content of the resulting oil-in- 
water emulsion food product was determined to be 5 . 5 x 10" 3 %. 
Of the total cholesterol content, a portion equivalent to 

5 approx. 4.8 x 10" 3 % was originating from the processed dried 
egg yolk and the remainder equivalent to approx. 0.7 x 10 3 % 
was originating from the vegetable oil. The oil-in-water 
emulsion food product was tasted and turned out to have flavor 
and taste of egg yolk. The food product had a lighter taste 

10 than the food product of Example 1. This emulsion food product 
was stuffed in a sealed bottle- shaped flexible polyethylene 
tube and was stored at room temperature (about 20°C) for three 
months. The product did not separate into the aqueous phase 
and the oil phase after the storage period. 

15 [0020] 

Example 3 

Using aqueous phase ingredients and an oil phase 
ingredient shown below, a mayonnaise- like oil-in-water 
emulsion food product containing plant sterol was prepared as 
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in Examples 1 and 2 . The processed dried egg yolk shown below 
was prepared by treating an egg yolk solution with a 
phospholipase A 2 to make a lyso-form, which was then dried and 
decholesterolized with super critical carbon dioxide. The 
lyso-form proportion of the egg yolk was 60% and the 
cholesterol content was 0.3%. 



Ingredients 


proportions (%) 


Oil phase ingredient : 

Vegetable oil 
Aqueous phase ingredient : 

water 

vinegar 

raw egg white 


72 . 0 

10 . 7 
5 . 0 
4 . 0 


plant sterol 

processed dried egg yolk 


3.0 
1.5 

(approx. 6% as 
measured in raw 
egg yolk) 


salt 


1.7 


dextrin 


1.0 


sodium glutamate 


0 . 5 


sugar 

powdered mustard 


0.4 
0.2 


Total = 


100 . 0 



The total cholesterol content of the resulting oil- in - 
10 water emulsion food product was determined to be 5 . 1 x 10" 3 %. 
Of the total cholesterol content, a portion equivalent to 
approx. 4.5 x 1CT 3 % was originating from the processed dried 
egg yolk and the remainder equivalent to approx. 0.6 x 10 3 % 
was originating from the vegetable oil. The oil-in-water 
15 emulsion food product was tasted and turned out to be tasty 

with flavor and taste of egg yolk. This emulsion food product 

18 



was stuffed in a sealed bottle-shaped flexible polyethylene 
tube and was stored at room temperature (about 20 °C ) for three 
months. The product did not separate into the aqueous phase 
and the oil phase after the storage period. 
[0021] 

[Test Examples] 
Test Example 1 

The effect of changing the amount of the processed dried 
egg yolk on the property of the oil -in- water emulsion food 
product was examined. As shown in Table 1, Samples 1-a through 
l-d of the oil-in-water emulsion food product were prepared by 
varying the amounts of processed dried egg yolk and dextrin. 
The amounts of the other ingredients and the experimental 
procedure were the same as in Example 2. 300 g of each sample 
were stuffed in a sealed bottle -shaped flexible polyethylene 
tube and were stored at 20°C for three months. The samples 
were then evaluated for appearance and flavor. The term "egg 
yolk cholesterol content" in Table 1 refers to the amount of 
egg yolk cholesterol in each sample of the oil-in-water 
emulsion food product (cholesterol content in mass%) and was 
determined from the amount of cholesterol in the processed 
dried egg yolk (0.4%) and the amount of the processed dried 
egg yolk. 
[0022] 
[Table 1] 



Sample 


Dried egg yolk 
(%) 

(as measured in 
raw egg yolk) 


Dextrin (%) 


Egg yolk 
cholesterol 
content {%) 


Rating 


Appearance 


Taste 


1-a 


0.2 (0.8) 


2.0 


0.8 x 10" 3 


C Separated 


C Not tasty 


1-b 


0.7 (2.8) 


1.5 


2.8 x 10~* 


A Good 


B Light taste 


1-c 


1.2 (4.8) 


1. 0 


4.8 x lO" 3 


A Good 


A Tasty 


1-d 


1.5 (6.0) 


0 . 7 


6.0 x 10 _i 


A Good 


A Tasty 



[0023] The results are as shown in Table 1. Samples 1-c and 1- 
d, each containing 1.2% or more processed dried egg yolk, were 
most favorable. Sample 1-b with 0.7% dried egg yolk content 
also gave acceptable results. Sample 1-a containing 0.2% 



5 processed dried egg yolk was not favorable in appearance or 
taste . 
[0024] 

Test Example 2 

The effect of changing the cholesterol content in the 

10 processed dried egg yolk on the property of the oil -in- water 
emulsion food product was examined. As shown in Table 2, 
Samples 2 -a through 2-e of the oil -in- water emulsion food 
product were prepared by using processed dried egg yolks 
(lyso-form proportion = 60%) containing varying amounts of 

15 cholesterol. The amounts of the other ingredients and the 

experimental procedure were the same as in Example 2. 300 g of 
each sample were stuffed in a sealed bottle-shaped flexible 
polyethylene tube and were stored at 20°C for three months. 
The samples were then evaluated for appearance and flavor. The 

20 term "egg yolk cholesterol content of oil-in-water emulsion 
food product" in Table 2 refers to the amount of egg yolk 
cholesterol in each sample of the oil-in-water emulsion food 

20 



product (cholesterol content in mass%) and was determined from 
the amount of cholesterol in the processed dried egg yolk and 
the amount of the processed dried egg yolk (1.2%) . 
[0025] 
5 [Table 2] 



Sample 


Cholesterol 
content (%) of 
dried egg yolk 


Egg yolk 
cholesterol 
content (%) of 
oil-in-water 
emulsion food 
product 


Rating 


Appearance 


Taste 


2-a 


0.05 


0.6 x 10 3 


C Separated 


A Good 


2-b 


0 . 10 


1.2 x 10" 3 


B Slightly separated 


A Good 


2-c 


0 . 15 


1.8 x 10~ 3 


A Good 


A Good 


2-d 


0 .20 


2.4 x 10" 3 


A Good 


A Good 


2-e 


0 .30 


3.6 x 10~ 3 


A Good 


A Good 



[0026] The results are as shown in Table 2. Samples 2-c, 2-d, 
and 2-e, each made by using processed dried egg yolk with 
0.15% or more cholesterol content, were most favorable. Sample 
2-b made by using processed dried egg yolk with 0.1% 



10 cholesterol content also gave acceptable results though it had 
some flaws. Sample 2-a made by using processed dried egg yolk 
with 0.05% cholesterol content separated and was not 
acceptable . 
[0027] 

15 Test Example 3 

The effect of changing the lyso-form proportion of the 
processed dried egg yolk on the property of the oil-in-water 
emulsion food product was examined. As shown in Table 3, 
Samples 3 -a through 3-f of the oil-in-water emulsion food 

2 0 product were prepared by using processed dried egg yolks 
(cholesterol content = 0.3%) with varying lyso-form 



proportions. The amounts of the other ingredients and the 
experimental procedure were the same as in Example 1. 3 00 g of 
each sample were stuffed in a sealed bottle-shaped flexible 
polyethylene tube and were stored at 2 0 °C for three months. 
The samples were then evaluated for appearance and flavor. 

[0028] 

[Table 3] 



Sample 


Lyso-f orm 
proportion (%) 


Rating 


Appearance 


Taste 


3-a 


0 


C Clacked and 
separated 


B Sweaty smell 


3-b 


10 


B Slightly cracked 


A Good 


3-c 


30 


A Good 


A Good 


3-d 


50 


A Good 


A Good 1 


3-e 


80 


A Good 


A Good 


3-f 


90 


A Good 


B Bitter taste 



[0029] The results are as shown in Table 3. Samples 3-c, 3-d, 
and 3-e, each made by using processed dried egg yolk with 30% 
to 80% lyso-form proportion, gave most favorable results. 
Samples 3-b and 3-f having lyso-form proportions of 10% and 
90%, respectively, also gave acceptable results though each 
had some flaws. Sample 3-a prepared by using untreated 
processed dried egg yolk was not favorable in appearance or 
taste . 
[0030] 

[Advantages of the Invention] 

Containing 2.8% or more egg yolk as measured by the 
amount of raw egg yolk, the oil-in-water emulsion food produc 
of the present invention retains favorable flavor and taste o 
egg yolk while being stable and not likely to separate. The 
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food product contains 7 x 10" 4 % or more egg yolk cholesterol 
but has less than 6 x 10" 3 % total cholesterol content. Thus, 
one can significantly reduce cholesterol uptake by using the 
food product as mayonnaise or dressing. Plant sterols may be 
5 added to the oil -in- water emulsion food product of the present 
invention to help reduce the blood cholesterol levels. The 
process of the present invention for producing oil -in- water 
emulsion food products enables effective, large-scale 
production of oil-in-water emulsion food products that are not 
10 only rich in egg yolk, but are also stable, yet contains 
significantly reduced amounts of cholesterol. 
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